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(54) METHOD OF X-RAY FLUORESCENT ORE SEPARATION AND APPARATUS FOR 
ITS REALISATION. 

(57) The invention relates to ore dressing field and allows to increase effectiveness of separation. 
The separation method lies in irradiation of ore elements with two sources of radiation, one of 
which is X-ray radiation source that does not create background illumination. Intensity of 
fluorescent radiation is defined and, according to the results, selection of ore is performed. The 
fluorescent signal F is corrected by the formula given in the text of description. The separation 
apparatus comprises of a photodetector, an ultrasonic radiator, an X-ray tube, ultrasonic 
detectors, an amplifier, comparison charts, threshold setting devices of X-ray and ultrasonic 
radiation, an actuator, delay units, a pulse shaper and computing blocks. 

2 fonnulas, 2 pictures. 



The invention relates to ore dressing, fluorescing in X-rays, apatite, scheelite, fluorite, etc. and 
can be used in X-ray fluorescent separators applied at dressing plants. 
The aim of the invention is to increase separation efficiency. 

A chart of radiation and fluorescence registration of Itmips is shown in Pic.l; a structural chart of 
X-ray fluorescent separator is shown in Pic.2. 

The separation method lies in irradiation of ore elements with two sources of radiation, one of 
which is X-ray radiation source that does not create background illumination. Intensity of 
fluorescent radiation is defined and, according to the results, selection of ore is performed. The 
fluorescent signal F is corrected by the formula: 
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where: 



tl-t2 - moments at which lump intersects additional radiation, defined by its intensity 
decay which is defined constantly; 
J - registered fluorescence intensity; 

A - vertical distance from X-ray radiation source to photodetector; 
V - speed of lump movement in zone of additional radiation; 

B - distance from fluorescence photodetector film to intersection point of its longitudinal 
axis with vertical axis of X-ray radiation source; 

N - distance (across) from X-ray radiation source to additional radiation source; at the 
same time angle is 5-40°. 

The chart of radiation and fluorescence registration of lumps includes the fluorescence 
photodetector 1, the ultrasonic radiator 2, the X-ray tube 3, the ore lumps at different 
trajectories 4 and 5, the ultrasonic detectors 6 and 7. 

The structural chart of X-ray fluorescent separator, that realizes the present method, 
comprises the shaking feeder 8, the fluorescence photodetector 1, the ultrasonic radiator 
2, the X-ray tube 3, the amplifier, comparison charts, executed in form of the comparators 
10 and 11, the fluorescence intensity threshold setting device, the pneumatic valve 13, the 
power amplifier 14, the concentrate and gangue receiving bins 15 and 16 (respectively), 
the delay units 17 and 18, the shaper 19, the computing blocks 20 and 21, one of them is 
a temporary interval computing block, the other is an electronic amplifier, die 
fluorescence intensity threshold setting device 22 and a comparison chart in the form of 
the comparator 23. 

The proposed separation method is realized as follows. 

Before entering zone of the X-ray tube 3, the lumps 4 and 5 are additionally irradiated by 
the radiator 2. The detectors 6 and 7 constandy measure intensity of rays that have gone 

though the trajectory of lumps. 

The X-ray fluorescence signal J at the oudet of the photodetector J can be defined as 
follows: 



JO - radiation intensity of X-ray tube; 

£ - coefficient characterizing physical properties of material fliat transforms X-ray 
radiation into fluorescence 

S - amplification coefficient of photoelectric chain; 
K; - distance from X-ray tube to lump; 
C;- distance from photodetector to lump. 

Let us suppose values Jo and £ do not change in the process of performance. Then, in order to 
exclude influence of trajectory fluctuation on X-ray fluorescence signal we multiply both parts 
of the expression by value K2; C2; and obtain the corrected X-ray fluorescence signal F 




(1) 



where 



(2) 



BEST AVAILABLE COPY 



3 



By means of the detectors 6 and 7 we define the time interval t between the fixed moments tl 
and t2 of additional radiation intensity decay when the lump goes through the interval a; at 
frequency trajectory 



(3) 



Now we define value of the interval 



a,=v{t,-T,) 



(4) 



Then distance K; from ore lump to the X-ray tube, taking into account (3), (4) will be defined 

tga tga 



(5) 



Knowing value K;(4) we will define C 



C.. =^K^+A^ +5 = . 
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(6) 



We substitute values K; and C; into expression (2) and we obtain X-ray fluorescence signal F 
that does not depend on lump trajectory. 



F = J 



tga 
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The value of the acute angle a should be set within a range of 5-40°. 

If angle a is less than 5"^ accuracy of definition of values K and C decreases and if angle is more 
than 40° there appear constructive difficulties of placement of additional radiation detectors in 

separation chamber of the separator. 

Any radiation that does not create background illumination for fluorescence photodetector can be 
used as a type of additional radiation. These are: ultrasonic, infrared, radio frequency radiations 
and others. The proposed method of X-ray fluorescent separation can be applied in multi-channel 
separators and in separators with single-ended analysis of lumps. 
The separator (Pic. 2) that reahzes the proposed method of X-ray fluorescent separation 
comprises: ttie shaking feeder 8 for feeding the ore lumps 4 and 5 at trajectory of free fall, the X- 
ray tube 3 with a radiation collimator, the fluorescence photodetector 1, the radiator 2 and the 
detectors 6 and 7 of additional ultrasonic radiation, the electronic system, the pneumatic valve 13, 
the receiving bins of concentrate 15 and of gangue 16. 

The electronic circuit of pneumatic valve registration and control comprises the following nodes 
and blocks: the amplifier 9, the first computing block 21, the second computing block 20, 
comparison charts in the form of the comparators 10 and 11 and the fluorescence intensity 
threshold setting device, the delay unit 17, die comparator 23 with the ultrasonic radiation 
intensity threshold setting device 22, the shaper 19, the delay unit 18, the power ampUfier 14. 
Furthermore, the amplifier 9 is connected by its inlet with die photodetector 1 and by its outiet 
through the first computing device 21 - with the first inlet of the comparator 23, whose anodier 
oudet is connected with oudet of the tiireshold setting device 22. Elements 23, 19, 18 and 14 are 
connected sequentially, and the outlet of element 14 is connected witii the pneumatic valve 13. 
The first inlets of the comparators 10 and 11 are connected respectively with the ultrasonic 
radiation detectors 6 and 7 of, and other inlets are connected with oudet of die threshold setting 
device 12. OuUets of the comparators 10 and 1 1 are connected respectively with information 
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inlets tl, t2 of the second computing device 20, and its inlet t2 through the delay unit 17 is 
connected with its own control inlet R. Oudet of the second computing device 20 is connected 
with inlet t of the first function transformer 21, its inlet I is connected with oudet of the amplifier 
9, and outlet of amplifier 9 - with the first inlet of the comparator 23. 

The shaking. feeder of nT-309 type has a chute-like shoe as an actuator, where lumps are placed 
sequentially in one layer, one after another. The X-ray tube 3 of 5BXB6 type has a slot 
collimator that forms the flow of X-ray radiation in the form of a narrow line. 
The fluorescence photodetector 1 is made on the basis of photoelectronic multiplier of 037-85 
type, whose photocathode is protected from X-ray radiation effect with lead glass. 

The ultrasonic radiator 2 and the radiation detectors 6 and 7 are made on the basis of 
piezocrystals of 311 4fl-17-2 that work at frequency of 31.5 kHz. 

The acute angle a between registered ultrasonic flows is 7°. The pneumatic valve 13 of KB- 
UOn type is an air-driven wrench controlled by an electric signal. The amplifier 9 has 
amplification coefficient at voltage 500, a limited passband from the side of higher frequencies at 
the level of 1 kHz, and from the side of the lower - at the level of 300 Hz. The amplifier is made 
at the chip of K140yfl8.A. The comparators 23, 10, 11 are performed on the basis of operational 
amplifiers of KMOYfl^SA, whose first inlets receive comparison signals, and others - comparison 
thresholds. 

The threshold setting devices 12 and 22 are resistor potentiometers. The shaper 19 produces an 
impulse with duration required for work of the pneumatic valve 13 and is performed at logical 
elements of K15JIA7 type. The delay unit 18 



realizes signal of the shaper 19 through the time of lump flying from registration zone to 
effective area of the pneumatic valve 13. The element 18 is performed at elements of main 
memory of K155Py2 type. The power amplifier 14 is made on powerful transistor switches. 
The first computing device 21 is an electronic amplifier with a changeable amplification 
coefficient depending on parameter t=tl-t2. Furthermore, value of the amplification coefficient is 
preset by a product of foxir-squares of values K; and C; 
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The first block 21 is realized on the basis of operational amplifier of K140yfl8A type and 
controlled voltage divider at resistors included in the feedback circuit of the amplifier. 
The second computing device 20 defines, according to fixed values of time tl and t2, the interval 
between them, that is, computes the function t=tl-t2. The block 20 reacts to front impulses of the 
comparators 10 and 1 1 which are information about fixation of the time moments tl and t2 and is 
realized on digitizing logic elements of K155 type. The information is output from block 20 in 
digital form. 

The controlling inlet R gives out permission to compute and reset information obtained earlier. 
The delay unit 17 forms commands of permission and reset at a signal of the comparator 11. 
Time delay is performed on two transistors and RC-circuit. 

The command "Reset" is given when the lump goes out of X-ray zone. The time to give the 
command is counted from the fixed time t2 and duration is determined by lump speed, its 
maximum size and distance between lower registered ultrasonic ray and X-ray zone. 
Hie separator works as follows. 

Lumps 4 and 5 are fed by the shaking feeder 3 to free fall trajectory. While moving, each lump 
intersects sequentially ultrasonic rays of the source 2. Furthermore, at the oudet of the detectors 
6 and 7 radiation decays are formed, and the comparators 10 and 1 1 transform them into 
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rectangular impulses. The block 20 reacts to the front impulses tl and t2 and computes the time 
interval t=tl-t2 between them. On the basis of information obtained the block 20 includes one of 
units of controlled voltage divider of the second computing block 21, this way presetting a 
required coefficient of its transmission. Then the lump intersects radiation line of the X-ray tube 
3, the photodetector 1 transforms fluorescence into an electric signal which is amplified by the 
amplifier 9. Then the electric signal is corrected with respect to its size by the block 21, is 
compared with respect to its size with threshold by the comparison chart 3 and starts the cutoff 
signals shaper 19. The delay unit 17 is turned on by impulse front of the comparator 11, and 
signal of information dumping recorded in the block 20, will be formed only after the lump goes 
out of X-ray line. After signal "Reset" is given the block 20 is ready to process information 
about trajectory of the next lump. Then the cutoff signal, formed by the block 19, is delayed for a 
time equal to time of flying of useful lump from X-ray zone to effective area of the pneumatic 
valve 13, is amplified up to required power by the amplifier 14 and turns on the pneumatic valve 
13. The useful lump changes trajectory and gets into the concentrate receiving bin 15, and 
gangue gets into the receiving bin 16. 

Tests on a model of the separator that realizes the present method of X-ray fluorescent separation 
showed increase in effectiveness of ore separation, on account of which the quantity of reject 
material cleanings decreased twice in the process of obtaining the required content of useful 
component in them. 

For example, according to the known method, to obtain scheelite content in reject material at the 
level of 0.03% 3-4 cleanings were required, while according to the proposed method, 1-2 
cleanings are enough. This allows to reduce capital and operational costs at exploitation of X-ray 
fluorescent dressing process at factories. 



1. A method of X-ray fluorescent ore separation, the method comprising single-piece feeding of 
lumps to free fall trajectory, irradiating diem with two sources of radiation, one of which is an X- 
ray radiation source, registering fluorescent radiation intensity during radiation, comparing 
registered intensity with threshold and, according to the result, separating lumps into useful 
product and gangue, characterized in that to increase separation efficiency by taking into 
account fluctuation of lump trajectory, before lumps enter X-ray radiation line they are 
additionally irradiated by a radiation source that does not create background illumination. 
Constantly measured is the intensity of the radiation which has gone through lump movement 
trajectory at acute angle a. According to intensity decay, the moments tl and t2 are fixed at 
which lump intersects its zone. And fluorescence intensity F is corrected by formula 



where: 

J - registered power intensity; 

V - speed of lump movement in zone of additional radiation; 

A - vertical distance from X-ray radiation source to fluorescence photodetector; 

B - distance from fluorescence photodetector fihn to intersection point of its longitudinal 

axis with vertical axis of X-ray radiation source; 

N - distance (across) from X-ray radiation source to additional radiation source. 



CLAIMS 




2. The method identical to the method in para.l but characterized in that value of angle a is 5- 
40°. 
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3. An apparatus of X-ray fluorescent ore separation, the apparatus comprising ian X-ray radiation 
source performed in the form of a tube with a slot collimator, and an additional radiation source, 
a fluorescent photodetector, connected with inlet of an amplifier, an intensity threshold setting 
device, whose outlet is connected with the first inlet of the first comparison chart, whose outlet 
through a shaper is connected with inlet of die first delay unit, a power amplifier, whose outlet is 
connected with inlet of an actuator, an additional radiation detector connected with the first inlet 
of the second comparison chart, and the second delay unit, characterized in that to increase 
separation efficiency the apparatus additionally contains a time interval computing block and an 
electric amplifier; an additional comparison chart, an additional radiation detector and an 
additional radiation intensity threshold setting device, and the additional radiator is a radiation 
source that does not create background illumination. Furthermore, outlet of the additional 
radiation detector is connected with the first inlet of the additional comparison chart, whose 
outlet is connected directly with the first inlet of the time interval computing block and through 
the second delay unit with its second inlet, whose outlet is connected with the first inlet of the 
electric amplifier, whose outlet is connected with the second inlet of the first comparison chart. 
The additional radiation intensity threshold setting device is connected with the second inlets of 
additional and the second comparison chart, whose oudet is connected with the third inlet of the 
tinle interval computing block. The ouflet of amplifier is connected with the second inlet of 
electric amplifier, and outlet of the first delay unit is connected with inlet of the power amplifier. 

B 
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(54) METHOD OF X-RAY FLUORESCENT ORE SEPARATION AND APPARATUS FOR 
rrS REALISATION. 

(57) The invention relates to ore dressing field and allows to increase effectiveness of separation. 
The separation method lies in irradiation of ore elements with two sources of radiation, one of 
which is X-ray radiation source that does not create background illumination. Intensity of 
fluorescent radiation is defined and, according to the results, selection of ore is performed. The 
fluorescent signal F is corrected by the formula given in the text of description. The separation 
apparatus comprises of a photodetector, an ultrasonic radiator, an X-ray tube, ultrasonic 
detectors, an amplifier, comparison charts, threshold setting devices of X-ray and ultrasonic 
radiation, an actuator, delay units, a pulse shaper and computing blocks. 

2 formulas, 2 pictures. 



The invention relates to ore dressing, fluorescing in X-rays, apatite, scheeUte, fluorite, etc. and 
can be used in X-ray fluorescent separators applied at dressing plants. 
The aim of the invention is to increase separation efficiency. 

A chart of radiation and fluorescence registration of lumps is shown in Pic.l; a structural chart of 
X-ray fluorescent separator is shown in Pic.2. 

The separation method lies in irradiation of ore elements with two sources of radiation, one of 
which is X-ray radiation source that does not create background illumination. Intensity of 
fluorescent radiation is defined and, according to the results, selection of ore is performed. The 
fluorescent signal F is corrected by ttie formula: 
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where: 



tl-t2 - moments at which lump intersects additional radiation, defined by its intensity 
decay which is defined constantly; 
J - registered fluorescence intensity; 

A - vertical distance from X-ray radiation source to photodetector; 
V - speed of lump movement in zone of additional radiation; 

B - distance from fluorescence photodetector film to intersection point of its longitudinal 
axis with vertical axis of X-ray radiation source; 

N - distance (across) from X-ray radiation source to additional radiation source; at the 
same time angle is 5-40°, 

The chart of radiation and fluorescence registration of lumps includes the fluorescence 
photodetector 1, the ultrasonic radiator 2, the X-ray tube 3, the ore lumps at different 
trajectories 4 and 5, the ultrasonic detectors 6 and 7. 

The structural chart of X-ray fluorescent separator, that realizes the present method, 

comprises the shaking feeder 8, the fluorescence photodetector 1, the ultrasonic radiator 
2, the X-ray tube 3, the amplifier, comparison charts, executed in form of the comparators 
10 and 11, the fluorescence intensity threshold setting device, the pneumatic valve 13, the 
power amplifier 14, tiie concentrate and gangue receiving bins 15 and 16 (respectively), 
the delay units 17 and 18, the shaper 19, the computing blocks 20 and 21, one of them is 
a temporary interval computing block, the other is an electronic amplifier, the 
fluorescence intensity threshold setting device 22 and a comparison chart in the form of 
the comparator 23. 

The proposed separation method is realized as follows. 

Before entering zone of the X-ray tube 3, the lumps 4 and 5 are additionally irradiated by 
the radiator 2. The detectors 6 and 7 constantly measure intensity of rays that have gone 
though the trajectory of lumps. 

The X-ray fluorescence signal J at the oudet of the photodetector J can be defined as 
follows: 



JO - radiation intensity of X-ray tube; 

£ - coefficient characterizing physical properties of material that transforms X-ray 
radiation into fluorescence 

S - amplification coefficient of photoelectric chain; 
K; - distance from X-ray tube to lump; 
C;- distance from photodetector to lump. 

Let us suppose values Jo and £ do not change in the process of performance. Then, in order to 
exclude influence of trajectory fluctuation on X-ray fluorescence signal we multiply both parts 
of the expression by value K2; C2; and obtain the corrected X-ray fluorescence signal F 




(1) 



where 



F = 7a:/c/ = 



KfCf 



(2) 



3 



By means of the detectors 6 and 7 we define the time interval t between the fixed moments tl 
and t2 of additional radiation intensity decay when the lump goes through the interval a; at 
frequency trajectory 



(3) 



Now we define value of the interval 



(4) 



Then distance K; from ore lump to the X-ray tube, taking into account (3), (4) will be defined 

K, =M,+N = -^ + N = ^^^'~^^K n (5) 
tga tga 



Knowing value K;(4) we will define C 



tga 



(6) 



We substitute values K; and C; into expression (2) and we obtain X-ray fluorescence signal F 
that does not depend on lump trajectory. 



F = J 



tga 



n2 
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The value of the acute angle a should be set within a range of 5-40^. 

If angle a is less than 5° accuracy of definition of values K and C decreases and if angle is more 
than 40° there appear constructive difficulties of placement of additional radiation detectors in 
separation chamber of the separator. 

Any radiation that does not create background illumination for fluorescence photodetector can be 
used as a type of additional radiation. These are: ultrasonic, infrared, radio frequency radiations 
and others. The proposed method of X-ray fluorescent separation can be applied in multi-channel 
separators and in separators with single-ended analysis of lumps. 
The separator (Pic.2) that realizes the proposed method of X-ray fluorescent separation 
comprises: the shaking feeder 8 for feeding the ore lumps 4 and 5 at trajectory of free fall, the X- 
ray tube 3 with a radiation collimator, the fluorescence photodetector 1, the radiator 2 and the 
detectors 6 and 7 of additional ultrasonic radiation, the electronic system, the pneumatic valvel3, 
the receiving bins of concentrate 15 and of gangue 16. 

The electronic circuit of pneumatic valve registration and control comprises the following nodes 
and blocks: the amplifier 9, the first computing block 21, the second computing block 20, 
comparison charts in the form of the comparators 10 and 11 and the fluorescence intensity 
threshold setting device, the delay unit 17, the comparator 23 with the ultrasonic radiation 
intensity threshold setting device 22, the shaper 19, the delay unit 18, the power amplifier 14. 
Furthermore, the amplifier 9 is connected by its inlet with the photodetector 1 and by its oudet 
through the first computing device 21 - with the first inlet of the comparator 23, whose another 
outlet is coimected with outlet of die threshold setting device 22. Elements 23, 19, 18 and 14 are 
connected sequentially, and the outiet of element 14 is connected with the pneumatic valve 13. 
The first inlets of the comparators 10 and 11 are connected respectively with the ultrasonic 
radiation detectors 6 and 7 of, and other inlets are connected with oudet of the threshold setting 
device 12. Outlets of the comparators 10 and 11 are connected respectively with information 
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inlets tl, t2 of the second computing device 20, and its inlet t2 through the delay unit 17 is 
connected with its own control inlet R. Oudet of the second computing device 20 is connected 
with inlet t of the first function transformer 21, its inlet I is connected with oudet of the amplifier 
9, and outlet of amplifier 9 - with the first inlet of the comparator 23. 

The shaking feeder of nT-309 type has a chute-like shoe as an actuator, where lumps are placed 
sequentially in one layer, one after another. The X-ray tube 3 of 5BXB6 type has a slot 
collimator that forms die flow of X-ray radiation in the form of a narrow line. 
The fluorescence photodetector 1 is made on the basis of photoelectronic multiplier of 03y-85 
type, whose photocathode is protected from X-ray radiation effect with lead glass. 

The ultrasonic radiator 2 and the radiation detectors 6 and 7 are made on the basis of 
piezocrystals of 311 4/|-17-2 that work at frequency of 31.5 kHz. 

The acute angle a between registered ultrasonic flows is 7°. The pneumatic valve 13 of KB- 
11 on type is an air-driven wrench controlled by an electric signal. The amplifier 9 has 
amplification coefficient at voltage 500, a limited passband from the side of higher frequencies at 
the level of 1 kHz, and from the side of the lower - at the level of 300 Hz. The amplifier is made 
at the chip of K140yfl8, A. The comparators 23, 10, 1 1 are performed on the basis of operational 
amplifiers of K140yfl8A, whose first inlets receive comparison signals, and others - comparison 
thresholds. 

The threshold setting devices 12 and 22 are resistor potentiometers. The shaper 19 produces an 
impulse with duration required for work of the pneumatic valve 13 and is performed at logical 
elements of K15JIA7 type. The delay unit 18 

realizes signal of the shaper 19 through the time of lump flying from registration zone to 
effective area of the pneumatic valve 13, The element 18 is performed at elements of main 
memory of K155Py2 type. The power amplifier 14 is made on powerful transistor switches. 
The first computing device 21 is an electronic amplifier with a changeable amplification 
coefficient depending on parameter t=tl-t2. Furthermore, value of the amplification coefficient is 
preset by a product of four-squares of values K; and C; 



The first block 21 is realized on the basis of operational amplifier of K140yjI,8A type and 
controlled voltage divider at resistors included in the feedback circuit of the amplifier. 
The second computing device 20 defines, according to fixed values of time tl and t2, the interval 
between them, that is, computes the function t=tl-t2. The block 20 reacts to front impulses of the 
comparators 10 and 1 1 which are information about fixation of the time moments tl and t2 and is 
realized on digitizing logic elements of K155 type. The information is output from block 20 in 
digital form. 

The controlling inlet R gives out permission to compute and reset information obtained earlier. 
The delay unit 17 forms commands of permission and reset at a signal of the comparator 11. 
Time delay is performed on two transistors and RC-circuit. 

The command "Reset" is given when the lump goes out of X-ray zone. The time to give the 
command is counted from the fixed time t2 and duration is determined by lump speed, its 
maximum size and distance between lower registered ultrasonic ray and X-ray zone. 
The separator works as follows. 

Lumps 4 and 5 are fed by the shaking feeder 3 to free fall trajectory. While moving, each lump 
intersects sequentially ultrasonic rays of the source 2. Furthermore, at the outiet of the detectors 
6 and 7 radiation decays are formed, and the comparators 10 and 1 1 transform them into 
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rectangular impulses. The block 20 reacts to the front impulses tl and t2 and computes the time 
interval t=tl-t2 between them. On the basis of information obtained the block 20 includes one of 
units of controlled voltage divider of the second computing block 21, this way presetting a 
required coefficient of its transmission. Then the lump intersects radiation line of the X-ray tube 
3, the photodetector 1 transforms fluorescence into an electric signal which is amplified by the 
amplifier 9. Then the electric signal is corrected with respect to its size by the block 21, is 
compared widi respect to its size with threshold by the comparison chart 3 and starts the cutoff 
signals shaper 19. The delay unit 17 is turned on by impulse front of the comparator 11, and 
signal of information dumping recorded in the block 20, will be formed only after the lump goes 
out of X-ray line. After signal "Reset" is given the block 20 is ready to process information 
about trajectory of the next lump. Then the cutoff signal, formed by the block 19, is delayed for a 
time equal to time of flying of useful lump from X-ray zone to effective area of the pneumatic 
valve 13, is amplified up to required power by the amplifier 14 and turns on the pneumatic valve 
13. The useful lump changes trajectory and gets into the concentrate receiving bin 15, and 
gangue gets into the receiving bin 16. 

Tests on a model of the separator that realizes the present method of X-ray fluorescent separation 
showed increase in effectiveness of ore separation, on account of which the quantity of reject 
material cleanings decreased twice in the process of obtaining the required content of useful 
component in them. 

For example, according to the known method, to obtain scheelite content in reject material at the 
level of 0.03% 3-4 cleanings were required, while according to the proposed method, 1-2 
cleanings are enough. This allows to reduce capital and operational costs at exploitation of X-ray 
fluorescent dressing process at factories. 



1. A method of X-ray fluorescent ore separation, the method comprising single-piece feeding of 
lumps to free fall trajectory, irradiating them with two sources of radiation, one of which is an X- 
ray radiation source, registering fluorescent radiation intensity during radiation, comparing 
"registered intensity with threshold and, according to the result, separating lumps into useful 
product and gangue, characterized in that to increase separation efficiency by taking into 
account fluctuation of lump trajectory, before lumps enter X-ray radiation line they are 
additionally irradiated by a radiation source that does not create background illumination. 
Constantly measured is die intensity of the radiation which has gone through lump movement 
trajectory at acute angle a. According to intensity decay, the moments tl and t2 are fixed at 
which lump intersects its zone. And fluorescence intensity F is corrected by formula 



where: 

J - registered power intensity; 

V - speed of lump movement in zone of additional radiation; 

A - vertical distance from X-ray radiation source to fluorescence photodetector; 

B - distance from fluorescence photodetector film to intersection point of its longitudinal 

axis with vertical axis of X-ray radiation source; 

N - distance (across) from X-ray radiation source to additional radiation source. 



CLAIMS 




2. The method identical to the method in para.l but characterized in that value of angle a is 5- 
40^ 



6 



3. An apparatus of X-ray fluorescent ore separation, the apparatus comprising an X-ray radiation 
source performed in the form of a tube with a slot collimator, and an additional radiation source, 
a fluorescent photodetector, connected with inlet of an amplifier, an intensity threshold setting 
device, whose outlet is connected with the first inlet of the first comparison chart, whose outlet 
through a shaper is connected with inlet of the first delay unit, a power amplifier, whose outlet is 
connected with inlet of an actuator, an additional radiation detector connected with the first inlet 
of the second comparison chart, and the second delay unit, characterized in that to increase 
separation efficiency the apparatus additionally contains a time interval computing block and an 
electric amplifier; an additional comparison chart, an additional radiation detector and an 
additional radiation intensity threshold setting device, and the additional radiator is a radiation 
source that does not create background illumination. Furthermore, outlet of the additional 
radiation detector is connected with the first inlet of the additional comparison chart, whose 
outlet is connected direcdy with the first inlet of the time interval computing block and through 
the second delay unit with its second inlet, whose oudet is connected with the first inlet of the 
electric amplifier, whose outlet is connected with the second inlet of the first comparison chart. 
The additional radiation intensity threshold setting device is connected with the second inlets of 
additional and the second comparison chart, whose outlet is coimected with the third inlet of the 
time interval computing block. The outlet of amplifier is connected with the second inlet of 
electric amplifier, and outiet of the first delay unit is connected with inlet of the power amplifier. 

B 
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(54) CnoCOB PEHT-rEHOJUOMKHECUEHTHOfl 
CEIIAPAimH ?yjX H yCTPOftCTBO ZUIH EPO 
OCyDlECTBJIEHHH 

(57) H3o6pcTeHHe othochtch k o6ora- 
neHwo pya H nosBOJiHer noBbtcHTb sdH 
()>eKTKBHOCTb cenapauKH. CnocoG copTH- 
pOBKH saKjnoMaeTCH b oGjiyveHHH sjieMeH- 



TOB pyAbI OTyMH HCTOUHHKaMH HSJiy^e- 
HHH, OAHH H3 KOTOpblX HBJlfieTCH HCTOM- 

HHKOM peHTreHOBGKoro K^JiyieHHyr, He 
cosAaromero dioHOBoi* sacBeTKH. Onpe- 

AGJIHIOT HHTeHCHBHOCTb JDOMHHeCUeHTHOrO 

H3JiyMeHHH H HO pesyjibTaTaM HSMepeHHH 

npOHSBOAHT Bbl6opKy pyAM, npH 3TOM CMT- 

Han F JnoMHHecueHUHH KoppeKtHpytoT no 
ibopMyjie, npHBeACHHot^ b reKcre onHca- 
HHH. ycTpoP.CTBO RJiH cenapauHH CO- 
AepwHT <|)OTonpiieMHHK , yjibTpasByKOBoi* 
HsnyHarenb, peHTreHOBCK^rio rpyOKy, 

yjlbTpa3ByKOBbie npHeMHHKH, yCHJIHTCJlb, 

cxeMbi cpaBHeHMs, saAaTMHKH noporoB 
peHTreHOBCKoro h yjibTpassyKOBoro hs- 
jtyweHHH, HcnoJiHHTenbHbifIr MexaHHSM, 
3JieMeHTbi saAepscKHy 6opMHpoBaTexib hm- 

nyjlbCOB H BbMHCJIHTeJlbHWe 6noKH, 

2 c.n • d)-Jibi, 2 KJi . 



HsoOpeTeHHe othochtch k p6orame- 

•HHK) pyAi JDOMHHeCUHpyiOIUHX B peHTPeHOB- 

CKHX Jiywax, anaTHTOBbot, meeJiHTOBbix, 

4)JlK)OpHTOBbIX H T.A^f H tiOVBT 6bITb HC- 
n0JIb30BaH0 B peHTreHOJBOMHHeCUeHTHblX 

cenaparopax, npHMeHHeMbix na o6ora- 
THTejibHbix $a6pHKax. 

Uejib H306peTeHHH - noBwraeHHe to^- 
HOCTH cenapauHH. 

Ha 4)Hr. 1 HsoGpasceHa cxena o6ny- 
ueHHH H perncrpaAHH JiioMHHecAeHUHH 
xycKOB; Ha ii»Hr. 2 - crpyKTypHan cxe- 
Ma peHTreHOjnoMHHecixeHTHoro cenapa^- 
TOpa . 

CymHocTb cnoco6a 3aKJiKiHaeTCii b o6- 
nyveHHH ajieneHTOB pyAti AByMH hcto^- 
HHxaMH H3ny^eHHfl - peHTrenoBCKoro h 



Hsny^eHwi, He cosAaiomero dioHOBOH sa- 

CBeTKH, OnpeAGJlHIOT HHTeHCHBHOCTb JIK)- 

MHHecAeHTHoro H3Jiy«ieHHH h no pe3yjn>- 
TaTaM HSMepeHHff opohbboaht sbiCopKy 
PVAi>i» npH STOM CHrHaji jnoMHHecueHUHH 
KoppeKTHpywT no ^opnyne 



F 



I 



' V(t, - ti) 



nJ+ a^ + 



TAS t^-t^ - MOMeHTb! nepeceueHHw xyc- 

KOM AOnOJlHHTeJlbHOrO HSjiy- 

weHHH, onpeAeJiFeMoe no 
cnaAy ero khtehchbhocth, • 
HenpepbiBHo onpeAejineMOH; 
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J - saperHCTpHpoBSHHaH hh- 

TeHCHBHOCTb JSOMHHeCUeHUHH 

A - paccTOHHKe no sepTHKajiH 
OT HCTOYHHKa peHTreHOB- 
CKoro Hsny^eHHH jxo 6oto- 
npHGMHHKa; 

V - CKOpOCTb ABHDICeHHR KyCKa B 

3bHe AononHHTeJibHoro H3-* 
jiy«ieHHH; 
B - paccTOHHHe ot diOTOcnoH 
, (t)OTonpHeMHHKa jnoMKHecuen* 
UHH AO TOUKH nepeceMeHHH 
ero npoAOJibHoft och c Bep-r 

THKajtbHOft OCBIO HCTOWHHKa 

peHTreHOBCKoro Hsjiy^eHHHj 
N - paccTOHHHe no ropHsoHTa'- • 

JIH OT HCTO^HHKH peHTrC- 
HOBCKOro HSJiy^eHHH AO HC- 
TOtlHHKa AOnOJlHHTejIbHOrO 

HsnyvieHHH, npH stom yroji 
cocraBjiHer 5*4 O*' . 
CxeMa oSnyueHHH h perHcxpaiuiH jbo- 

MHHeCUeHUHH KyCKOB COAepMT iOTOnpH- 
eMHHK 1 JIK)MHHeCi?eHAHH, yjibTpa3ByK0- 

Boii H3JiywaTejib 2, peKTreHOBCKyw xpy- 
6y 3, KycKH 4 ,H 5 pyAH Ha pasHwx" 
TpaeKTopHHx,* yjiBTpasByKOBbie npHeMHH- 

KH 6 M 7. 

CrpyKTypHan cxena peHxreHOJnoMH- 
HecAeHTHoro cenaparopa, peajxHsyioHiero 
npeAnaraeMbril cnoco6, *coAep3icKT bh6po-' 
nHTarejib 8, ^JoronpHeMHHK 1 jnoMHHec-* 
ue'HAHH, yjibTpasByKOBOft HSjiytiaTejiB 2, 
peHTrenoBCKyw TpyfiKy 3, ycHjiHTeiib, cxe- 

MK CpaBHeHHfl, BbfflOJIHeBHUe B BHAe KOM- 

naparopoB 1 0 h 1 1 » saAaT^HX 1 2 nopo- 

ra HHTeHCKBHOCTH JDOMHHeCAeHUHH, HHeB- 

MOKjianaH 13, ycwiHTejib 14 MomnocTH, 
npHeMHHXH KOifi^CHTpaTa H nycTOft nopoAlii 

COOTBeTCTBeUHO 15 H 16, 3JieMeHTW 17 

R 18 saAepMH, 6opMHpoBaTejib 19, bu- 
I^KCJiHTeAbHue 6nbKH*20 h 21 , oahh hs 

HHX - GJIOK B&nKCJieHKH BpeMeHHOFO HH- 

.repBajiaJ Apyroft - sjiexTpoHHwi* ycmiH- 
reab, daAarttHK 22 nopora taTencHBHO- 
CTH yjibTpassyKOBoro HSJiy^ieKHH h cxena 
cpaBHeHHH B BHAe KOMnaparppa 23. 

ITpeAJiaraeMbift cnoco6 cenapauHH ocy^ 
mecTBjiHeTCH cjieAywn^HM oCpasoM, 

KycKH 4 H 5 pyAfci.nepeA bxoaom b 

30Hy peKTTeHOBCXOft TpyOxH 3 AOnOJIHH- 

reiiBHo oOjty^aioTCfi HSJiy^aTeneM 2. ITpR- 
eMHHKH 6 H 7 HenpepbiBHo RSMepniOT HH*- 
TeiicHBHocTb jiy^efl , npomeAmfx ^^lepes 
rpaexTopiso xycKOB. ^ 

CHTHaJt peHTreHOJnoMHHecueHAHK J na 
BbxxOAe d)OTonpHeffHHKa I moxho onpeAe- 
nxTb corjiacHo cneAyiomHM o6pa30M: 



J = 



10 



20 



25 



30 



35 



40 



45 



SO 



55 



K?.C? 



(1) 



TAe - HHTeHCHBHOCTb HSJiyMeHHH peHT 

renoBCKoA rpySxH; 
£ K03dx})HUHeHT, xapaKTepHsyiom.Hfi 
^H3H^ecKHe cBOHCTBa .MHHepajia 
npeoSpasyiomero peHTreHOBCKoe 
H3iiyvieHHe b jnoMHHecueHUHio; 

51 " K03W»Hl<HeHT yCHJieHHH iJlOTO- 

sjiexTpoHHoro Tpaxra; 
K I - paccTOHHHe ot peHTreHOscKO^ 

TpyGKH AO xycxa; 
Cj - paccTOHHKe ot ^OTonpHeMHHxa 
AO xycxa. 
npeAnojioxcHM , ^to sejiHUHKbi h 6 
B npouecce paBoTW cenaparopa He Hsne- 
HHiOTor, TorAa ^nn KCKjso^eHHH bjihhhhh 
ilui3^TyauHH TpaexTopHH na CHntan peHT- 
renojnaMKHecueHAMH yMHOFHM o6e tiacTH 
fibipa»eHHH Ha BeJiH^nny K?« C;h nony^HM 
CKoppeKTHpoBaHHbot CHPHaji jnoMHHecueH- 

UHH F 



F 



JK.C; 



— kFcT" 



(2) 



H 



OnpeAejiHM c noMoncbio npHeMHHxoB 6 
7 MHTepBan BpeMenH t ' Me;rAy 6hrch-* 
poBaHHbiMH MOMCHTaMH H cnaAa 
HHreHCHBHoCTH AOHonHHTejibHoro Hsny^c- 
HHH npH npoxo^eHHH KycKOM npoMejryT- 
xa ot; no -qacTHOft TpaeKTopHH 



t, - t 



(3) 



TenepB onpeAejiHM senrnHny npoMe- 
Kyxxa 

(4) 



o(;= V(t^ - T^), 



TorAa paccTOHHHe K j ot xycxa pyA" 
AO peHTrenoBCKofi TpyCxH c yueTOM (3), 
(4 ) onpeAejiHTC H 



tgoc 



+ N 



(5) 



no BejiH^HHe K^'(4) onpegtxejiHM C 

I 



C; - + A* + B 



"V{t, - ta) 



tgot 



(6) 



+ B 



IIoACTaBHM B Bbipa^KeHHe (2) sHawe- 
HHH K» H H nojiy^HM ckrHdii peHrre- 
HOjmrMKHecueHAHH F, ne saBHCHKHfl 
OT TpaexTopHH XyCROB • 



BejimKHy ocrporo yrna eC cjieflyer 

sHAaBaTb B npeASJiax ^Hanasona 5-40 . 
IlpH yrjie oc, MeHbmeM 5 , yMeHbrnaercH 
TOMHocTb onpeAeneHHH aejiH^HH K h C, 
a npH yrne, GojibmeM 40 , BosHHKafOT 
KOHCTpyKTHBHbie TpyAHocTH pasMeiF.eHHH 

npHSMUHKOB AOnOnHHTeJXbHOrO H3Jiy^eHHH 

B KaMepe pasAejieHHH* cenaparopa. 

B KawecTBe BHAa AononHHrejibHoro 
oSjiyMeHHH MOjprHO Hcnojib 30BaTb jnoSoe 
oSjiyMeHHe, He cosAaromee ^OHOBofi sa- 

CBeTKH diOTOnpHeMHHKy JllOMHHeCUeHAHH . 

TaKOBbiMH Mory.T 6biTb : yjibTpasByxoBoe , 
HHdtpaKpacHoe, paAHoiacTOTHoe h ap- 
npeAJiaraeMbifl cnocofi peHTreHOjnoMHHec- 
AeHTHofi cenapauHH pyA Mo^er Cbirb npH- 
MeneH b MHoroKaHajibHbix cenaparopax h 
B cenaparopax c -OAHOCTopbHKKM aHann- 

30M KyCKOB. 

Cenaparop (tor, 2), . peajiH3yH)m.Hif 
npeAJiaraeMbiH cnoco6 peHrreHOJnoMHHec- 
ueHTHOH cenapauHH, BKjno^aer: bh6po- 
nHTareJib 8 ahh noAawH xycKOs 4 h 5 
pyAM Ha TpaeKTopHH cBoCoAHoro' naAe- 
HHH, peHTrenoBCKyK) rpyPKy 3 c Kon- 

JlHMaTOpOM H3nytieHHH, 60T0npHeMHHK 

1 jnoMHHecAeHUHH, HSJiynaTeJib 2 h 
npHeMHHKH 6 H 7 AonoJiHHTejibHoro ynbT- 
pasByKOBoro HsnyqeHHH, sjieKTpoHHyio . 
CHCTeMy, HHeBMOKnanaH 13, npHeMHHKH 
15 KoueHTpara h nycxofi nopoAti 16, 

3neKTpoHHaH cxeMa perHcrpauHH h 
ynpaBjieHKH nHeBMoxjianaHOM BKjuoMaer " 
cjieAywmHe ysJiw u 6jiokh: ycHJiHrejib ' 9, 
nepBMfi BbWHCjiHTejibHbifi 6noK 21 , bto- 

POH BbMHCJIHXejlbHblH 6jIOK 20, CXCMbl 

cpaBKeHHH B BHne KOMnaparopoB 10 h 11 
H saA^TMHR nopora HHTencHBHOCTH jno- 
MHiiecueHAHH, 3JieMeHT 17 saAepsrKH, 
KOMnaparop 23 c saAar^HKOM 22 nopora 
HHTeHCHBHOCTH yjibTpa 3ByK0BOro H3Jiy- 

HeHHH, diopMnpoBareJib 19, aJieMenr 18 
saAepsocH, ycKJZHTeJib 14 mou(hocth. npH-* 
MCM ycHnHTejib 9 noAKxnoMeH bxoaom k 
(boTonpHeMHHKy 1 , a BbixoAOM napes nep- 
BbiH BbMHCJiHTejibHbift GjiOK 21 - K nep- 
BOMy BxoAy KOMnapaTopa 23, k APyroMy 
pxoAy KOToporp noAcoeAHHeH BbocoA 
saAaTHHKa 22 nopora. SjieMeHTW 23, 19, 
18 H 14 coeAHHeHbi nocjieAOsaTejibHO, a 
BbixoA 3neMeHTa.l4 coeAHHen c nKesMo- 
KJianaHOM 13. 
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nepBbie BxOAbi KOMnaparopoB 10 h 11 

nOAKJDOMeHb! COOTBexCTBeHHO K npHeMHH- 

KaM 6 H 7 yjibTpasByKOBoro HSJiy^eHHH, 
J a APyrHe BxoAbi noAKJim^eHw k BbixoAy 
3aAaTWHKa 12 nopora. BbrxOAbt KOMnapa* 

TOPOB 10 H 1! nOAKJUOVeHbl COOTBCTCT- 
BeHHO K HHfbOpMaUMOHHbIM BXOAaM t^, 

BTOporo BbWHCJTHTejTbHoro PjioKa 20, a 
10 ero BXOA wepea sneMeHT 17 saAepjK- 
KH coeAHHen c coScTBeHHbiM ynpasjiHw- 

mHM BXOAOM R. BblXOA BTOpOrO BbWHCJIH- 

rejibHoro GjioKa 20 coeAHHen c bxoaom 
t nepBoro (^yHKlV^oHaJIbHoro npeoCpaso-. 
15 BarejiA 21 , ero bxoa*- I noAKino^ieH k 
BbixoAy ycKHHTenH 9, a sbixoA ycHjiHTe- 
jiH 9 - K nepBOMy BxoAy KOMnapaxopa 23 
BHeponHTarejib rnna 171-309. b Kaie- 
CTse pa6o«iero oprana HMcer jtotok 3Ke- 
20 jioSHaTOH 6opMBi, FA© KycKH pasM'em.aJOTCfl 
b oahh cjTOf* nocjieAOBaTejibHo , APyr sa 
ApyroM, PeHTreHOBCKajT rpyGKa 3 rnna 
5BXB6 HMeeT mejieBoj^ KOJiJiHMaTOp, 60 p- 
MHpywmHfi noTOK peHTreHOBCKoro Hsny^ie- 
25 HHH B BHAe ysKOH nojiocbr, 

<I)0T0npHeMHHK I JDOMHHeCUeHUHH BbJ- 

nojiHen na Case ^JOTosjieKTpoHHoro yMHO- 
WHTejifl THna <I>3y-85, ioTOKaroA KOTopo- 
ro samnmeH ot BosAefrcTBHH peHTreHOB- 

30 CKOrO HSJiyweHHH CBMHUOBblM CTexJIOM. 



I 

YjibTpasByKOBof^ Hsny^aTenb 2 h npH- 
eMHHKH 6 H 7 HSJiyneHHH BbuioJiHeHbi na 
Sase nbesoKpHcrajuioB rnna 3n 4JDt-17-2, 
paBoTaiotuHx Ha MacTore 31,5 kPu. 

OcTpbw yroji 06 ne^KAy perncTpHpyeMbi- 

MH yJIbTpaSByXOBbTMH HOTOKaMH COCTaBJIfl- 

eT 7". nneBMOKJianaH 13 THna KB-llOIJ 
npeACTasjiHer co6oP nHCBMaTHMecKHft 

4Q KJIOT, ynpaBJIHCMblft 3JieKTpKHeCKHM CHF- 

HajioM. YcHJiHTenb 9 HMeer K034>6HUHeHT 
ycHJieHHH no HanpH^euHJo* 500, orpannqeH- 
Hyw nojiocy nponycKanHH co cropoHbi 
BepxHHx qacTOT Ha ypoBHe 1 kFu, a co 
45 CTOpOHbl HH3KHHX - Ha ypoBHe 300 Fu. 
YcKHHTejib BbmoJiHen na MHxpocxeMe THna 
K140ya8.A. KoMnaparopbi 23, 10, 11 
peajiHSOBaHbi na 6a3e onepauHOHHbix 
ycHnHTejieA THna Kl40yA8A, na nepsue 

50 BXOAbI KOTOpblX nOAdlATCfl CHTHaJIbl CpaB" 

HBHHH, a Ha APyrne - noporH cpaBHe.** 

HHH . 

SaAaT^KKH 12 H 22 noporoa npeA- 
CTasnHiOT co6oA pesKCTOpHwe no-reHAHo- 
55 Merpbi. C>opMHpoBaTejii> 19 Bbipa6aTbiBaeT 
HMnynbC AJiHTenbHOcxbio, neoCxoAHMoil 
AHH paSoTbi HHeBMOKnanaHa 13, h pea- 
jiHsyeTca na Jiorn^ecKHx ajieMenrax th' 
ha K155JIA3. 3jieMeHT 18 saAepvKH pea* 
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jiHsyT CHPHan ibopMnpoBaTeJin 19 ^epe3 i 
BpeMH nponera KycKa or sohw perHCT-' 

paUHH AO 30HbI AeftCTBHH H HBBMOK Jian 3- 

Ha 13. 3jieMeHT 18 BbinojiHCH Ha sjie- ^ 
MeHTax onepaTHBHO^ naMHTH THna 
K155Py2. ycHnHTejTb 14 MomnocTH Bwnoji- 
HeH Ha MoiuHbix TpansHCTOpHbix KJiiowax. 

riepBbrfi BbWHCJiHTeJibHbift 6noK 21 npefl- 
CTaBHHeT co6ofi 3JieKTpoHHbii* ycOTH- to 

TeJIb C H3MeHHeMbIM . K03d)(hHUHeHTOM yCH" 

jieHKfl B 3aBHCHM0CTH OT napaMETpa t = 
= t.^ - t^. npiweM 3 Han eH He KOs^diH- 
UHCHTa ycHneHHH saflaercH npoHsBCAe- 
HHeM KBa^paTOB BejiOTHH K^' H C-; 15 

TIepBbiH 6JI0K 21 ■ peajiHsyercH na one- 
pauHOHHOw ycHjiHTene THna Kl^OYASA h 
ynpasnHeMOM flejiHTeJie HanpHJKeHHH na 
pesHCTopax, BKjno^eHHOM b uenb o6- 25 

paTHOA CBH3H yCHJIHTejlH, 

BTOpOH BbWHCnHTeJlbHblH 6nOK 20 

onpeABJiHeT no 6HKCHpoBaHHbiM sHa^eHH^ 
HM BpeMeHH t| H KHTepBEJi Mexcfly 
HHMH, T.e. BbWHcnneT diyHKUHio t = 30 
= - t^. Bjiok 20 pearnpyeT na ne- 
peAHHe d)poHTbi HMnyjibcoB KOMnaparopoB 

10 H 11, KOTOpwe SBJIHWTCH HH(J)OpMa- 

ufieff o *HKcai;HK KOMeHTOB BpeMeHH 
H t^: H peanHsyeTCH na sjieMeHTax imd»- 
poBof^ jiorHKH THna K155. BbixOA HH^op- 
MaAHH 6jioKa 20 ocymecTSJineTCH b ah*- 
pOBOH 6opMe. 

YnpaBjiHWUHft bxoa R ocymecTBJiHer 
paapemeHHe na BbmonneHHe onepauHH 
BbWHCJieHHH H c6poca paHee nony^eHHoft 
HHtopMauHH. 3jieMeHT 17 3aAep»cKH 6op- 
MKpyeT KOMaHAw paspemeHHH h c6poca 
no cHTHajiy KOMnaparopa 1 1 . 3aAep»cKa 
BpeMeHH peanHsyeTCH na aby^ TpansHC- 45 
Topax H RC-uenH. 

IIoAaMa KOMaHAbi- "C6poc*' ocymecTBJiH- 
eTCH TorAa, KorAa KycoK BWHAeT ks 
peHTreHOBCKoft 30hm. Otctbt BpeMeHH 
Ha ee noA^^y ocymecTBnneTCH ot 6hkch- 
poBaHHoro MOMeHTa t^^, a ero BeJiH^iHHa 
onpeA^JiHeTCH CKopocTbw xycKa, ^ero 

MaKCHMajlbHblM pasMepOM H paCCTOHHHeM 

Mewy HWKHHM perHCTpHpyeMbM yjibTpa- 

SByKOBblM Jiy^OM H peHTreHOBCKOfi 30H0tt. 

Cenaparop pa6oTaeT cjieAyon^HM 06- 
paaoM. 

KycKH 4 H 5 pyAW noAawTCH BHC»ponHTaTe- 
jieM 8 ka TpaexTopHio cBo6oAHoro naAe- 



HHH. ripH CBOeM ABHJKeHHH KaJf^hlPf KyCOK 

nepeceKaer TTOcJieAOBaTejibno yjibTpa- 

3ByK0Bbie JiyMH HCTOMHHKa 2, TlpH 3TOM 

Ha BbixoAe npHeMHHKOB 6 h 7 oCpaayioT- 
CH cnaAbi H3JiyMeHHH, a KOMnapaTopw 10 
h 11 npeoCpasywT hx b npHMoyfoJibHwe 
HMnyjibCbi. FnoK 20 pearnpyeT Ha nepeA" 

HHe 6pOHTbl (t^, t^) 3THX HMHyJIbCOB 

H BbWHCJiner HHrepsaji BpeMeHH t = 

= 1 4 - Me»fAy HHMH, Ha ocHOBe nony- 

^eHHOH HHd)OpMaAHH 6jlOK 20 BKjiiowaeT 

OAHO H3 3BeHbeB ynpaBJiHCMoro A^^HTe- 
jiH nanpHweHHH BToporo BbWHCjiHTejibHoro 
6jioKa 21, saAaBaH tcm caMbiM Heo6xo- 
AHMbifi K03«3)*HUHeHT ero nepeAaHH. fla- 
jiee KycoK nepecexaeT nojiocy oSjiy^e- 

HHH peHTreHOBCKOft Tpy6KH 3, ^lOTOnpHeM 

HHK 1 npeoGpasyeT jnoMHHecueHUHio b sne 
KTpH^ecKHi* CHrnaji, xoTOpbif*. ycnnHBaeT- 
c^i ycKHHTeJieM 9, SaTen sjieKxpHHecKHft 
CHrHaji KoppeKTHpyeTCH no BejiHtiHHe 6jio 
KOM 21, cpaBHHBaeTCfl no BeJiHMHHe c 
noporoM cxeMOH cpasHeHHH 3 h sanycxa- 
eT iJ)OpMHpoBaTejifa 19 cHrnajiOB oTceMXH. 
3neMeHT 1 7 saAep^xH BKJiioMaeTCH nepeA" 
HHM 6poHTOM HMnyHBca KOMnapaTOpa 1 1 , 
a CHTHaji c6poca HHiopMaAHH, sanncan- 
Hoft B 6jiOKe 20, cdJopMHpyeTCH TOJibxo 
nocjie BbTxoAa xycxa hs peHTrenoBCKOii 
nojiocbi. nocjie CHTHajia "C6poc" 6noK 2Q 
roTOB AHH o6pa6oTKH HH(J)OpMauHH o Tpa- 
exTOpHH cjieAywm.ero Kycxa. jQajiee cht- 
HaJI OTCe^KH, C^ppMHpOBaHHblft 6noi?oM 

J 9, saAepjKHBaeTCH Ha BpeMH npojiexa 
nojiesHoro xycxa or peHTreHOBCxoi* 30— 
Hbi AO 30Hbi AencTBHH nneBMOKnanaHa .13, 
ycHJiHBaeTCH ao TpedyenoH MonrHocTH 
ycHJiHTejieM 1-4 h BxjBOMaeT nneBMOKna- 
nan 13, TTojiesHbift xycoK HSMCHHeT Tpa- 
exTopHK) H nonaAacT b KOHuenTpaTHbifl 
npHCMKHK 15, a riycTan nopOAa CJieAyeT 
B npneMHHK 16. 
I 

HcnbiraHHH MaxeTa cenapaTopa^ pea- 
jiHsywmero npeAJiaraeMbift cnocoS penrre- 
. HojDOMHHecueHTHofi cenapanHH, noxasa- 
jiH yBejiHHeHHe jtomhocth pasAeneHHH 
pyAbi, 3a CMCT nero cHHSHJiocb b Asa 
pasa KOJiHHecTBO ^epe^HCTOK xboctob 
AHH AOCTraceHHH B HHX Tpe6yeMoro co- 
AepTKaHHH nonesHoro KOMnoneHTa, Tax, . 
no H3BecTH0My cnocoSy pjin AocTHaceHHH 
coAepxaHHH meejiHxa b xBOCxax na ypoB- 
He 0,03% HeofixoAHMO 6bino 3-4 nepe- 
MHCTXH, a no npcAnaraeMOMy cnocoPy 
.AocTaTotiHo 1-2 nepe^HCTXH. 3to hosbo- 

^HeX. CHH3HTb XaHHTailbHWe H SXCHJiy- 

aTauHOHHbie pacxOAW .npH cosAaHHH h 
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3KcnjiyaTauHH peHTreHOjnoMHHecue^THoro 
npouecca o6oranteHHH he 6aGpHKax, 

*opMyna H3o6peTeHHH: 

I . Cnoco6 peHTreHojnoMHHecueHTHoft 
cenapauHH pyM, . BKjiioqaiomHft noniTyyHyw 
noAflMy KycKOB Ha TpaeKTOpHw CBoCofl- 
Horo naAeHHH,. oOjiyMeHHe hx AsyMH hc- 

TO^HHKaMH H3JiyHeHHH, OAHH H3 KOTOpblX 
HBJIHerCH HCTO^HHKOM peHTreHOBCKpFO 

H3jryHeHHfl» perKCTpauino HHreHCHBHOCTH 
luoMHHecueHTHoro HsjiyweHiw bo BpeMj? 
objiyweHHH, cpasHeHHe saperHCTpHpoBan- f5 

HOii HHTCHCHBHOCTH C HOpOrOBOj? H HO 

nojiyqeHHOMy pesynbTary pasAeneHHe 
KycKOB Ha nojiesHbift hpoaykt h nycryw 
nopoAy, OTjiK^jawnr HftcH ren, 
HTO, c i^ejibFo noBbnneHHH tomhocth pas- 
AejieHHH sa ewer y^iexa 6nyKTyauHH " 
TpaeKTopHH KycKOB, HX nepcA bxoaom b 
nojiocy peHTreriOBCKoro HSJiyqenHH ao- 
nojTHKrejibHo oGny^awT hcto<ihhkom H3- 
nyqeHHH, ne cosAaromero AoHOBoi* aa- 

CBeXKH, HenpepblBHO H?MepH]OT hhtbh- 

CHBHocTb STorp HSJiyMeHHH , npomeAHero 
Mepes TpaeKTopHH) abwrckhh xyckoB noA 
ocTpbW yrjiOM ot, no cnaAy HHTeaeHBHO- 

CTH *HKGHpyH)T MOMCHTM t ^ H nepe- 

ce^eHHH ero sohw xycxoM ,r. a HHTencHB- 

vHOCTb F • JBOMHHeCUeHAHH KOppeKTHpyWT 

no 4>opMyjie 
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TAB J - daperHCTpHposaHHaR HHTen- 

CHBHOCTb MOmHOCTH; 
V -r CKOpOCTJE> ABHxeHHH KyCKa B 

30He AonojiHHTejibHoro HSJiy- 

A - paccTOKHHe no BepTHxanH or 

HCTOMHHKa peHTreHOBCKoro H3- 
Jiy^ieHHH AO 6oTonpHeMHHKa 
JnoMHHecueHAHH; 

B - paccTOHHHe ot d)OTocnoH doro 
npHeMHHxa JnoMKHecAenuHH ao 
TowxH nepeceueHHH ero npo- 

AOnbHOft OCH c BepTHXanbHOjf 

ocbio HCTOHHHxa peHxreHOB- 
cKoro H3JiyMeHHfl; 
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N - paccTOHHHC no ropHsoHTajiH 

OT HCTOMHHKa peHTreHOBCKO- 
rO HSJiy^eHHH ao HCTOWHHXa 

• Aono/iHHTenbHoro HSJiyqeHHH. 

2, Cnoco6 no n . I , o T Ji H ^ a K) 
la H ft c H TCM, HTO BejiH<iHHa yrjia 
cocTaBnner 5-40 . 

3. ycrpoHCTBo peHTreHomoMHHecueHT 
Hcfi cenapauHH pyA, coAepjKamee. hctow- 
HHK peHTreHOBCKoro HSJiyqeHHH, .Bbmoji- 
HeHHbift B Bwe TpyOKH CO mejiesbiM koji- 

JIHMarOpOM, H HCTO^HHK AOnOJlHHTe Jib KO- 
TO H3JiyweHHfl, diOTOnpHeMHHK JllOMHHec- 

uenuHH, CBflsaHHbrft c bxoaom ycHJiHTejin 

3aAaT«IHK nopora HHTeHCHBHOCTH JIWMH- 

HecueHUHH, BbixoAOM coeAHHeHHbift c nep- 

BbIM BXOAOM nepBOH cxeMM CpaBHeHHH, 
BblXOAOM nOAKJIKlHeHHOH VepeS <|)OpMHpOBa* 

renb c bxoaom nepBoro dJieMeHxa sa- 

Aep3KKH, yCKHHTCJlb MOmHOCTH, BbDCOAOM 
CBHSaHHblj^ C BXOAOM HCnOJIHHTeJIbHOrO 

MexaHH3Ma , npneMHHK AonojiHHTejn»Horo 
Hsny^eKHH, CBHsannbift c nepBUM bxoaom 
BTopoft cxeMbi cpaBHeHHH, H BTopoft 3ne- 
MCHT saAepKKH, OTjiHMaiomee- 
c K TeM, qro, c nejibfo noBbraieHHH tom- 

HOCTH paSAeJieHHH, OHO AOnOJIHHTeJIbHO 

C0Aep«HT 6J10K BbWHcneHHH BpeMeHHoro 
HHTepBajia h sjieKrpoHHbiA ycmiHTejib, 

AonojiHHTejiBHiTo cxeMy cpaBHeHHH, npH- 

eMHHK AOnOJIHHTejlbHOrO H3JiyMeHHH H 3a- 
AaXHHK nopora HHTeHCHBHOCTH AOnOJIHH- 

rejibHoro HBJiyweHHH, a AonojiHHTejibHjiift 
HSJiyqarejib HBjtaeTCj? hctomhhkom HSJiy- 
MeHHH, He co3AaiorF,ero ^^oHOBOH sacBer- 
KH, npHMCM BblXOA AonojiHHTejibHoro 
npHeMHHKa HanywennH coeAHHen c nep- 
BbIM bxoaom AonojiHHTenbHof? cxeMbi cpaB- 
HeHHA, BbixOA KOTopoF coeAHHCH Heno- 
'cpeACTBeHHo c nepBbiM bxoaom Cjioxa BbWHC** 
JieHHH BpeMeHHoro HHTepsajia h vepes bto- 
pofi sjieMCHT 3aAep;ncH c ero b to pwM bxoaom, 
BbDCOAOM CBHsaHHoro c nepBbw bxoaom 
3jieKTpoHHoro ycHJiHTenn, bbixoa koto- 
poro noAKJTOMeH k BTopoMy BxoAy nep- 
Boft cxeMbT cpaBHeHHfl, saAar^HK nopora 

HHTeHCHBHOCTH AOnOJIKHTCJIbHOrO HSJiyMe- 
HHH COeAHHen C BTOpblMH BXOAaMH Aonoji- 
HKTeJIbHOi^ H BTOpOjr CXBM CpaSHeHHH, 

BbDcoA nocneAHcfV cBHsan c TpeTbHM bxo- 
aom Gjjoxa BbiHHcneHHH speMenHoro hh- 
Tepsajia, bhxoa ycwnHTeJifl cBHsan c bto- 

PblM bxoaom 3JieKTpOHHOro yCHJIHXeJIH, a 

BbKOA nepBoro sneMeHra saAepyxH cbh-' 

3aH C BXOAOM yCHnHTejIH MOBIHOCTH. 
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